To investigate and remove the network effect to the national GNSS network the results obtained from three GNSS networks which are tied to ITRF2008 using minimal constraints were compared. The first network is the EUREF Permanent Network (EPN), the second is EPN subnetwork processed by WUT LAC (WUT), the third is exactly Ukraine reference network (URN). The position differences between these networks -EPN and URN (WUT and URN) can reach 9.1 (6.6) mm for X, 4 (3.8) mm for Y and 11.7 (12.2) mm for Z. To obtain consistent station positions and velocities without network effect two weekly solutions were combined. The results demonstrate that the network effect on the local solution (Ukraine reference network) can be eliminated. This approach is valid because the same data analysis strategy was applied during both network processing.
INTRODUCTION
According to [Legrand , Bruyninx, 2009 ] network effect can induce biases in the position solutions obtained from a regional GNSS network when tying it to a global reference frame using minimal constraints [Altamimi, 2003] . Global solutions are much more stable and less sensitive to the reference frame definition compared to regional solutions . In regional networks, the network effect has a significant influence on the estimated velocity and might cause wrong geodynamical interpretations [Legrand, Bergeot, Bruyninx, Wöppelmann, Bouin, Altamimi, 2010] . Therefore, to obtain consistent set of station positions of regional network without influence of network effect global and regional network solutions should be combined. As global and regional solution we usually mean and accept the combined solutions from IGS and EPN networks. The main goal of our research is to remove the network effect from the national GNSS network of Ukraine (local solution), so for this task it was better to accept combined solution from EUREF Permanent Network ( fig. 1 ) as global solution. With this step, we would be able to increase the number of Ukrainian stations in the process and as a result increase the accuracy of the local solution. The EUREF Permanent GNSS Network includes 4 segments: the first is continuously operating GNSS reference stations, the second is data centres which providing access to the station data, the third is analysis centres that routinely analyze the GNSS data and the last is product centres or coordinators that generate the EPN products. The EPN is divided in well-defined subnetworks which are separately processed by sixteen EPN Analysis Centres (ACs) following the rules and guidelines set up by the International GNSS Service and supplemented by the EUREF Technical Working Group. One of these Analysis Centres is located in Warsaw University of Technology (Poland, Warsaw). Warsaw University of Technology (WUT) has been EUREF Local Analysis Centre since January 1996. WUT LAC submits to EUREF weekly and daily results of its EPN subnetwork, which is mainly composed of stations located in Central Europe. WUT LAC is also the closest Analysis Centre to the borders of Ukraine.
Also, many countries in Europe in addition to stations that included in EPN have their own networks of reference GNSS stations (local networks). These networks define the geodetic reference system in their countries. Ukraine has such national network of reference GNSS stations and significant part of them is being processed in WUT LAC. So for our research we accepted solution from EPN subnetwork processed by WUT LAC as regional solution. To obtain consistent set of station positions of local network without influence of network effect we decided to combine global (regional) and local network solutions.
DATA AND NETWORKS
As mentioned above input data for research is cumulative solutions of the three networks 
RESULTS AND ANALYSIS
Since different software packages were used to generate global (regional) and local solutions, we will investigate their differences and accuracy. This must be done to find out whether we could use various software packages for removing network effect. For this task all stations of EPN subnetwork processed by WUT LAC for one week (1922 GPS week) were estimated in Gamit-Globk software. Differences between the two solutions provided in Fig. 4 . Since RMS is within 5 mm, we could combine the solutions of this software packages (global and local). To remove the network effect, we first have to find the value of this error. For this task we calculated the differences (fig 5) between global, regional (EPN, WUT) and local (URN) networks solutions. The position differences between EPN and URN (WUT and URN) can reach 9.1 (6.6) mm for X, 4 (3.8) mm for Y and 11.7 (12.2) mm for Z. These values we accept as an error caused by the network effect. Source: Authors. To obtain consistent station positions and velocities of local network without network effect, weekly solutions (1922 GPS week) for EPN (global network), EPN subnetwork processed by WUT LAC (regional network) and Ukraine reference network (local network) was combined. The combination was made by common stations. For approbation of the obtained results we calculated the difference between the combined solutions and EPN multi-year position and velocity solution (EPNm) [9] reduced to the same epoch ( fig. 6 ). These results show that by combining weekly solutions of the global, regional and local networks, the network effect can be largely eliminated from the local solution. This approach is successful due to the usage of the same processing strategy. 
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CONCLUSIONS
The authors have demonstrated how to remove network effect on position solution using data from different software. We investigated the differences between a local and a regional, a local and global GNSS network solutions which were estimated using an identical analysis strategy and tied to the ITRF2008 using minimum constraints. For positions differences reached 9.1 mm for X, 4 mm for Y and 12.2 mm for Z. To mitigate these differences global (regional) and local solutions were combined. This combination showed that the network effect on the local solution is largely eliminated. 
